of mass migration towards cities), preserving natural resources and reducing disaster risk through planning that involves multiple sectors and is environmentally sound.
The agenda's analysis of the global challenges facing cities -such as increasing inequalities, migration, environmental degradation, risks from disasters and climate change -is solid. And its promotion of good governance, equality and poverty reduction is forward-looking. But it lacks specific priorities for action.
In our view, the central focus of Habitat III should be on small and medium-sized cities that are vulnerable and fast-growing, especially in Africa and Asia. That is to say, cities with populations between 300,000 and 500,000, or between 500,000 and 5 million. Examples include Kampala 1 in Uganda, Niamey in Niger and Chittagong in Bangladesh; these are especially vulnerable to natural hazards. They have high relative rates of population growth and poverty, and their infrastructure and governance are often poor.
Targets need to be set and global funding sought for improving planning, infrastructure, data collection, governance and disaster-preparedness. This will require a refocusing of urban risk research and policies away from large and 'megacities' -those with more than 10 million inhabitants.
RAPID GROWTH
Megacities have long been seen as hotspots of risk from natural hazards because they are places where people, assets and political power concentrate 2, 3 . Insurance studies equate risk with city size and hazard exposure. Megacities such as Jakarta or Dhaka have more industries at stake and might be more likely to suffer floods and droughts than medium cities such as Lilongwe in Malawi or Dar es Salaam in Tanzania (see www.futureproofingcities.com). These studies account for a few aspects of preparedness, such as construction quality. But they do not factor in sufficiently the different capabilities of communities and cities to deal with extreme events.
In fact, the speed of urban population growth matters more than city size when it comes to how susceptible people are to an adverse event 4 . Unplanned development soon overwhelms local administrative capacities. Informal settlements and slums often grow in hazard-prone areas, such as those susceptible to flooding, as evidenced in Port Harcourt in Nigeria or Ouagadougou in Burkina Faso. New immigrants tend to be poorer and less educated than existing residents and live in more precarious housing conditions.
The cities that are growing fastest are the small and medium-sized, and there are many of them. Overall, populations here are projected to rise by more than 32% between 2015 and 2030 -that's 469 million more people. Large and megacities are predicted to grow by 26% (203 million people). For example, just under half of the 100 million new urban residents expected in India by 2030 will be in mid-sized cities such as Agartala, Imphal, Tiruppur and Tirupati. One-quarter will add to the nation's four megacities -Delhi, Mumbai, Kolkata and Bangalore.
The vulnerabilities of small and mediumsized cities are being underestimated compared to those of megacities for four reasons: limited data, political power, personnel and resources. It is not known exactly how many people live in hazard-prone urban areas. Knowledge of past and future impacts of extreme events (such as deaths, economic losses and livelihood disruptions) for different city sizes is limited, particularly in developing countries 5 . Natural hazards strike independent of income. For example, similar proportions (11-15%) of urban populations in the Philippines, Japan and the Netherlands are highly exposed to sea-level rise, droughts, floods, earthquakes or storms (see Supplementary Information; go.nature.com/2cjz96s). But only rich countries can afford to defend themselves against such risks. The Maeslant Barrier, which protects the Dutch city of Rotterdam from storm surges with 240-metre steel arms, cost $500 million; the 2016-17 national budget of Uganda is about $8 billion.
JOINED-UP GOVERNANCE
In the developing world, poor infrastructure and planning exacerbate disruptions when extreme events hit 6 . Poor governance, un even public investments, lack of basic environmental and social data, and corruption hamper cities' ability to funct i o n . S t a n d a r d s for earthquake-or flood-resistant constructions of public buildings such as schools are often by p a s s e d . Ma ny groups, such as poor migrants, are often marginalized. Such problems are holding back the development of water supply and treatment infrastructures in small and medium Ugandan cities, for example.
Most cities address urbanization, disaster risk and climate change through separate departments and processes. In small and medium cities, institutional capacities and human resources are spread thin. Poor coordination between city agencies and infrastructure programmes results in clashes and misuse of scarce resources. In Uganda, newly installed water pipes, sewerage networks and communications cables often do not meet local demand and are built in a haphazard manner without meaningful coordination across agencies.
Size affects how cities respond to economic shocks. For example, small and medium cities throughout the US midwest, such as Detroit in Michigan, lost thousands of manufacturing and industrial jobs during the economic crisis of the late 2000s. Lacking industrial diversity, they are less able than larger cities to attract new employment opportunities by taking advantage of new and growing economic sectors through national policies or international trade agreements. And they lack investment capital to retrofit older manufacturing systems.
Clearly, strengthening the resilience of small and mid-sized cities offers opportunities. Smaller cities are easier to manage than megacities 7 . Risk reduction and climate-change strategies embedded now can expand as cities grow. Adverse impacts of extreme events, such as traffic interruptions and closed businesses, and the benefit of reducing these, through improved drainage or flood management, are felt more directly. And coordination between different groups is more feasible in small cities.
MOST VULNERABLE
To assess which countries have the highest urban vulnerability to natural hazards we analysed the urban populations of 140 countries. We looked at around 1,600 cities with populations of more than 300,000 (see 'Urban vulnerability'). Based on a standard methodology 8 , we used UN and World Bank data on urban populations, infrastructure and socio-economic indicators. In the absence of local data, we used representative national data on insurance coverage, medical services and governance conditions.
Countries with the most vulnerable urban populations include many in Africa (Burkina Faso, Mali and Uganda), parts of Asia (Afghanistan and Yemen) and Haiti in the Caribbean. India and Bangladesh also rank highly. Several factors put city development in these countries at a tipping point.
These nations have extremely high rates of urban growth. Between 2000 and 2015, the average such growth for the ten nations with the highest urban vulnerability was about 4% per year, or twice that of Indian cities (see Supplementary Information). Urban and regional planning is falling behind. This pressure will be increased by ruralurban migration trends. In Ethiopia, Niger and Uganda, one-fifth of the population currently lives in cities, compared with more than half in Nigeria, where conflict has driven rural people into cities.
The intensification of hazards influenced by climate change (sea-level rise, droughts, heavy rain and heat stress) will aggravate difficulties 9 . If flooding levels, for instance, exceed a certain frequency or magnitude, the sustainability of many small and mid-sized cities may be threatened substantially.
NEXT STEPS
Targets and priorities are needed for future actions and investment. A new way of grouping countries and cities according to urban size, vulnerability and growth is required (beyond the country classes of 'least developed' , 'low income' , 'middle income' and 'high income'). Benchmarks for strengthening urban resilience and adaptation should be set by the international community, regional organizations (such as the Association of Southeast Asian Nations, the African Union and the European Union), national governments, cities and local communities or city networks.
International and country-specific goals should be defined for highly vulnerable nations across Africa and Asia. These goals need to address conditions of state fragility (such as human rights and corruption) as well as local resilience gaps. City networks and international or regional organizations should help to identify, promote and monitor such goals and ensure transparency. The heightened need of proportional funding for small and medium cities must be embedded into the text of the UN's New Urban Agenda, as small island nations have in similar forums.
Funding regimes -national revenues, donor programme or
URBAN VULNERABILITY
City dwellers in parts of Africa and south and east Asia are most likely to su er from the adverse e ects of natural hazards because of poor infrastructure, governance and preparation (1) . In countries where urban populations are highly vulnerable and unable to cope or adapt, small and mid-sized cities are growing rapidly (2).
City growth rates, according to relative vulnerability and proportion of urban population (2000-15)
2 Vulnerability of urban population 1 Peru: the fastest growing cities are small and midsized. They include Cusco at high altitude and others along the coasts and in ood-prone areas of the Amazon basin.
India: nearly half of the 100 million new urban residents by 2030 will be in medium-sized cities such as Agartala and Tirupati.
Philippines: 11-15% of city residents in the Philippines, Japan and the Netherlands are highly exposed to oods and storms, but poor nations su er most devastation. NATURE.COM For more on cities, see:
nature.com/habitat3 municipal bonds -for different classes of cities and countries should be established according to the level of urban vulnerability and the speed of urban growth. The proportion allocated to risk management in small and mid-sized cities must grow. It is essential that investments go beyond improving technical infrastructures and physical assets (such as housing); also crucial is developing human resources and strong institutions 10 . Improved monitoring of hazards, human susceptibilities and coping and adaptation processes by municipalities, cities and civil-society groups is also required. Monitoring by citizens would complement official government and international data and engage different groups. Finally, more emphasis should be given to understanding how national and local governance influence resilience at the community level in urban areas.
Strengthening the resilience of vulnerable small and medium-sized cities is where the success or failure of the UN's New Urban Agenda will be decided. ■ B y 2030, 1.1 billion more people will live on Earth -bringing the total to about 8.5 billion. Most of them will arrive in dense Asian and African cities, exacerbating pollution and resource shortages 1 . Urban expansion alters a city's 'big seven': natural vegetation; agricultural land; clean water; jobs; housing; transport; and communities. Rapidly growing cities such as Kano, Niamey, Sikasso and Bobo-Dioulasso in sub-Saharan West Africa, for example, are already converting woodlands into irrigated farmland to feed their rising populations 2 . Urban planning can slow such degradation, and even improve matters. But protecting natural and agricultural land, water bodies and biodiversity are rarely top priorities for municipal governments. Planners focus on creating jobs, housing, transport and economic growth.
A new approach to planning cities is called for: one that is both global and regional. It must consider which areas are best placed to support higher populations without greatly increasing the already heavy ecological footprint on our finite Earth.
Globally, planners should prioritize development in the most suitable (or 'least bad') areas. That rules out regions that are populous, resource-poor or hotspots for native biodiversity. It points to places that have the warm and moist climates amenable to growing crops, such as grassy and forested lands in temperate and tropical regions. We see promise in large areas in the Americas, central Africa and Asia as well as pockets of Oceania.
Where to put the next billion people Richard T. T. Forman and Jianguo Wu call for global and regional approaches to urban planning.
